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Remarks 

Claims 1 17-140 and 163-213 are pending in the Application. 
Claims 123-125 and 178-183 are withdrawn from consideration. 
Claims 117-122, 126-140, 163-177 and 184-213 are rejected. 

Claim 117, 120, 127-131, 135-136, 139-140, 165-166, 170, 172, 185-190, 193-196, 199, 
201-204, 207, 209-21 1 and 213 are amended herein. 

Claims 123-126, 132-134, 138, 141-162, 167, 178-183 and 208 are cancelled herein 
without prejudice. 

Claim 214 is added herein. 

I. RESTRICTION REQUIREMENT UNDER 35 U,S,C. S 121 

Examiner has restricted Claims under 35 U.S.C. §121. Examiner has required Applicant 
to elect a single disclosed species for prosecution on the merits to which the claims shall be 
restricted. Office Action, at 2. In particular, Examiner required Applicant to elect a single 
matrix material and a single structured material. Id. 

As indicated to Examiner on August 2, 2004, Applicant affirms its election, without 
traverse, to prosecute the invention of "polymer" (matrix material), and "carbon" (structured 
material), claims 117-112, 126-140, 163-177 and 184-213. Examiner has withdrawn Claims 
123-125 and 178-183 fi-om further consideration under 37 CFR 1.142(b), as being drawn to a 
non-elected species. Accordingly, Applicant has cancelled Claims 123-125 and 178-183 herein 
without prejudice. 



II. REJECTIONS UNDER 35 U.S.C. 8 112. f 2 

Examiner has rejected Claims 131, 132, 134, 195 and 204 under 35 U.S.C. § 112, H 2, as 
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being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Office Action, at 4. 

Examiner asserts the term "precursor" is indefinite and asks a) "[i]n claim 131 and 204, 
what is the 'precursor'?'' Office Action, at 4. Applicant respectfiiUy traverses Examiner's 
argument that the term 'precursor' is indefinite. 

"Precursor" is a well known term in chemistry. The New Lexicon Webster's Dictionary 
of the English Language, 1988 Edition, Lexicon Publications, Inc., New York, {"Webster'') 
defines "precursor" in one context as "something which precedes something else" {Webster's at 
p. 789, excerpts of which are attached hereto at Exhibit A). A chemical definition fi-om 
Webster's On-Line Dictionary defines "precursor" in the chemical sense as a "[c]hemical 
compound which forms a first stage of chemical process and serving as substrate in its fiirther 
stages." (The first page of the url address:www.websters-online-dictionary.org/definition/ 
english/pr/precursor.html which reflects this chemical definition, is attached hereto at Exhibit B.) 

The Application utilizes the term 'precursor' consistent with this definition. For 
example, the Application states: "The carbon nanotube structural constituent may be uniformly 
mixed with a matrix material precursor (polymer solution, pre-fired ceramic particles or the like) 
and then converted to a composite by conventional techniques." (Application at page 65, //. 22- 
24) 

Therefore, as a result of the foregoing, AppUcant respectfiiUy requests that the Examiner 
withdraw his rejection of Claims 131 and 204, under 35 U.S.C. § 1 12, 1[ 2, as being indefinite. 

Examiner fiirther asserts that the claims are indefinite when he asks b) "[i]n claim 195, 
how is BN in sidewall? It is a fi-ee-standing compound." Office Action, at 4. Applicant 
respectfiiUy traverses Examiner's argument that 'BN in sidewaU' is indefinite. 

The AppUcation states that BN replaces part of the carbon nanotube's lattice, and, as 
such, is part of the wall of the nanotube. Application, at 65, //. 3-4, states "As described above, 
the carbon nanotube material may also have a part of its lattice replaced with boron nitride." 

However, to clarify the claims, Applicant has amended Claims 194 and 195. Claim 194 
includes the requirement "wherein at least one of the side-wall defects comprises replacement of 
at least one carbon atom in the single-wall carbon nanotube lattice with at least one non-carbon 
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atom." Claim 195, which is dependent on Claim 194, has been amended to require "the non- 
carbon atom is selected form the group consisting of boron, nitrogen, and combinations thereof." 
Therefore, as a result of the foregoing, Applicant respectfully requests that the Examiner 
withdraw his rejection of Claim 195, under 35 U.S.C. § 1 12, T[ 2, as being indefinite. 

Examiner further asserts that the claims are indefinite when he asks "c) hi claim 132- 
' forming' is by definition simultaneous. 134 is impossible. Is 'shaping' mean instead of 
'forming'?" Office Action, at 4-5. 

Applicant has cancelled Claims 132 and 134. Therefore, this rejection is now moot. 

Accordingly, as the terms of the claims are defined. Applicant respectfiiUy requests 
Examiner to withdraw his rejection of Claims 131, 204 and 195 under 35 U.S.C. § 1 12, f 2. 

III. REJECTIONS UNDER 35 U.S.C. S 102(b) OVER AJAYAN 

Examiner has rejected Claims 117-120, 126, 130, 131, 133, 135, 138, 171-174 and 186- 
189 under 35 U.S.C. § 102(b) as being anticipated by Ajayan et al., "Aligned Carbon Nanotube 
Arrays Formed by Cutting a Polymer Resin-Nanotube Composite," Science 265, August 26, 
1994, pp 1212-1214 ("Ajayan''). Office Action, at 3. 

Examiner contends that the "reference teaches nanotubes in epoxy-polymer. 'carbon' 
encompasses nanotubes, so it fulfills both roles. In so far as the claims are interpreted (or will be 
amended) to require a non-nanotube carbon, then the examiner takes Official Notice that 
nanotubes are expected to have trace carbon impurities fi^om their synthesis. No difference is 
seen in the structure or properties, as the materials are the same as claimed." Office Action at 3. 

Regarding Claims 117 and 131, these claims are independent claims, each of which has 
been amended. The amendments all now require "single-wall carbon nanotube material" or 
"single-wall carbon nanotubes," instead of "carbon nanotube material" or "carbon nanotubes," 
respectively. 

Anticipation requires each and every element of the claim to be found within the cited 
prior art reference. Ajayan teaches multi-wall carbon nanotubes and does not teach single-wall 
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carbon nanotubes. Because this element is not disclosed in or taught by Ajayan, Claims 1 1 7 and 
1 3 1 are not anticipated by Ajayan. 

Examiner further contends concerning Claim 130, "cutting is deemed as a modification." 
Office Action, at 3. Regarding Claim 130, this claim has been amended to depend directly fi-om 
amended Claim 1 17, and further amended by replacing the word "modified" Avith "derivatized" 
and the word "interact" has been replaced with the words "chemically react." No new matter has 
been added by way of this amendment. Support for the amendment is found in the Application, 
at 64, //. 22-24: "End cap derivatization of carbon nanotubes can facilitate the bonding of the 
carbon nanotubes to each other or to the matrix material." Ajayan does not teach single-wall 
carbon nanotubes; nor does it disclose single-wall carbon nanotubes that have been derivatized. 
As a result of the foregoing amendment, Applicant asserts that Claim 130, as amended, is not 
anticipated by Ajayan, 

Examiner further contends "Claim 135 is met because two solid objects cannot occupy 
the same space at the same time." Office Action, at 3. Regarding Claim 135, this claim has been 
amended to require a single-wall carbon nanotube material and further amended for clarity. 
Claim 135, as amended, now claims 'The method of claim 131, wherein said matrix material 
precursor is a fluid and wherein said single-wall carbon nanotube material is in a pre-formed 
arrangement." In addition. Claim 214 has been added. Claim 214 indirectly depends from 
Claim 131 and requires that the pre-formed arrangement be selected from the group consisting of 
a bucky paper and a felt. No new matter has been added by way of this amendment and added 
claim. Support for the amendment and added claim is found in the Application, at 65, //. 24-27, 
which states "Structural layers or components {e.g., felts or bucky paper) can also be preformed 
fi-om the carbon nanotube materials and impregnated with a prepolymer solution to form the 
composite." 

Regarding Claims 135 and 214, Ajayan does not teach single-wall carbon nanotubes; nor 
does Ajayan teach single-wall carbon nanotubes in a pre-formed arrangement such as a bucky 
paper or a felt. As a result of the foregoing amendment, Applicant asserts that Claim 135, as 
amended, and Claim 214 are not anticipated hy Ajayan. 

14 



11321-P012USD9 PATENT 

Regarding Claims 126, 133 and 138, these claims have been cancelled without prejudice. 

Regarding Claims 118-120, these claims are dependent on amended Claim 117, and are 
not anticipated hy Ajayan for the same reasons that Claim 1 17, as amended, is not anticipated. 

Regarding Claim 171, this claim is an independent claim which, besides the elements of 
carbon nanotubes and a matrix material, requires the element of a fibrous structural constituent. 
Ajayan does not teach or disclose an additional fibrous structural constituent, and, therefore, 
Claim 171 is not anticipated hy Ajayan. 

Regarding Claims 172-174, these claims directly or indirectly depend firom Claim 171 
and are not anticipated by Ajayan for the same reason that Claim 171 is not anticipated. Also 
regarding Claim 172, this claim has been further amended with the removal of "carbon" firom the 
Markush group. Regarding Claims 186-189, these claims have been amended to depend fi-om 
amended Claim 171, which was intended originally, rather than depending fi-om Claim 117, 
which was written unintentionally in error. Claims 186-189 have been fiirther amended for 
clarity and no new matter was added by way of these amendments. Claim 1 88 has fiirther been 
amended to include "bucky paper.'' Support for this amendment is found in the Application at 
65, //. 24-27: "Structural layers or components (e.g.. felts or bucky paper) can also be preformed 
fi-om the carbon nanotube materials and impregnated with a prepolymer solution to form the 
composite." No new matter has been added by way of this amendment. Furthermore, regarding 
Claims 186-189, these claims directly depend from Claim 171 and are not anticipated hy Ajayan 
for the same reasons that Claim 171, as amended, is not anticipated. 

Therefore, as a result of the foregoing, Applicant respectfiiUy requests that the Examiner 
withdraw his rejection of Claims 117-120, 130, 131, 135, 171-174 and 186-189 under 35 U.S.C. 
§ 102(b) as being anticipated hy Ajayan. 

III. REJECTIONS UNDER 35 U.S.C, S 103(a) OVER AJAYAN 

Examiner has rejected Claims 127, 128, 130, 132, 134, 139, 140, 165, 166, 170, 184-187 
and 200-204 under 35 U.S.C. § 103(a) as being unpatentable over Ajayan, Office Action, at 3. 

Examiner contends the "reference does not explicitly embody SWNTs, but these are 
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suggested on page 1214 middle. Using the claimed amount, type, etc. is an obvious expedient to 
make a conductive composition." Office Action at 3. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or to 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must teach or suggest all the claim 
limitations. The teaching or suggestion to make the claimed combination and the reasonable 
expectation of success must both be found in the prior art and not based on applicant's 
disclosure. See M.P.E.P. 706.02(j); see also In re Vaeck 947 F.2d 488, 20 U.S.P.Q.2d 1438 
(Fed. Cir. 1991). 

Regarding Claims 127, 128, 139, 140, 186 and 187, all of these claims have been 
amended to require ropes or fibers of single-wall carbon nanotubes. Ajayan in the middle of 
page 1214 refers to the "aligning process" and is very speculative in nature. 

Further regarding Claims 127, 128, 139, 140, 186 and 187, all of these claims have been 

amended to require "single-wall carbon nanotube material" or "single-wall carbon nanotubes," 

rather than "carbon nanotube material" or "carbon nanotubes." Claims 127, 139 and 186 further 

require that the single-wall carbon material comprise ropes of up to about 10^ single-wall carbon 

nanotubes. Claims 128, 140 and 187 further require that the single-wall carbon nanotube 

material comprise fibers of greater than 10^ single-wall carbon nanotubes. Ajayan does not teach 

or suggest ropes or fibers of single-wall carbon nanotubes, and the disclosures of Ajayan appear 

to teach away firom the alignment of thicker nanotubes. Ajayan states "All the longer and thinner 

tubes have been oriented, whereas the thicker and shorter tubes and the nanoparticles have a 

random orientation." {Ajayan, at 1212, col. 3, last paragraph). Thus, as ropes and fibers are 

much thicker than the individual single- wall carbon nanotubes, the disclosures oi Ajayan appear 

also to teach away from ropes and fibers of single-wall carbon nanotubes. Furthermore, as stated 

above, Claims 186 and 187 now depend fi-om Claim 171, which also requires a fibrous structural 

constituent, not taught or suggested by Ajayan. Thus, as Ajayan does not teach or suggest all the 

elements of the claims and teaches away firom the present invention, Claims 127, 128, 139, 140, 
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186 and 187 are not prima facia obvious owQtAjayan. 

Regarding Claims 130, 165, 166 and 201, all of these claims have been amended to 
require a single-wall carbon nanotube that is derivatized to be chemically reactive with the 
matrix material. Ajayan does not teach or suggest single-wall carbon nanotubes that are 
derivatized, nor does it teach or suggest derivatizing so as to chemically react with the matrix 
material. The teachings of Ajayan appear to teach away from derivatizing the nanotubes so that 
they chemically react with the matrix material, because a reaction between the nanotube and the 
matrix material could produce crosslinks in the nanotube-matrix material that would serve to 
deter or inhibit the production of aligned nanotubes that Ajayan seeks. Thus, as Ajayan does not 
teach or suggest all the elements of these claims, and, also teaches away from the claims of the 
instant invention. Claims 130, 165, 166 and 201 are not prima facia obvious over Ajayan, 

Regarding Claim 202, this claim is dependent on Claim 201, which has been amended to 
require derivatized single-wall carbon nanotubes and a polymer that has at least one pendant 
group capable of a chemical reaction with the derivatized single-wall carbon nanotubes. Ajayan 
does not teach or suggest single-wall carbon nanotubes; nor does it teach or suggest derivatizing 
single-wall carbon nanotubes. Claim 202 further requires the chemical reaction be promoted by 
photolysis. Ajayan does not teach or suggest this requirement. No teaching or suggestion in 
Ajayan would motivate one of ordinary skill in the art to perform the claimed invention. Thus, 
Claim 202 is not prima facia obvious over Ajayan, 

Regarding Claims 132 and 134, these claims have been cancelled herein without 
prejudice. 

Regarding Claims 170, this claim has been amended for clarity. Ajayan does not teach or 
suggest single-wall carbon nanotubes with any specific length; nor does it teach or suggest 
single-wall carbon nanotubes that have lengths in the range between 5 and 500 nm. Thus, as 
Ajayan does not teach or suggest all the elements of this claim. Claim 170 is not prima facia 
obvious over Ajayan, 

Regarding Claim 184 and amended Claim 185, these claims depend from Claim 171, 

which requires the element of a fibrous structural constituent, not taught or suggested hy Ajayan. 
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Further, regarding Claim 184, Ajayan does not teach or suggest single- wall carbon nanotubes 
that have been subjected to a purification process. Further, regarding Claim 185, Ajayan does 
not teach or suggest single-wall carbon nanotubes; nor does it teach or suggest single-wall 
carbon nanotubes that have a homogeneous characteristic of length, diameter, helicity or 
combination thereof Thus, as Ajayan does not teach or suggest all the elements of these claims, 
Claims 184 and 185 are not prima facia obvious ow^ Ajayan. 

Regarding Claim 200, this claim requires single-wall carbon nanotubes having loops. 
Ajayan does not teach or suggest single-wall carbon nanotubes; nor does it teach or suggest 
single-wall carbon nanotubes having loops. Ajayan teaches away from the requirements of this 
claim in that Ajayan teaches and suggests a method for preparing aligned nanotubes, not a 
composite comprising single-wall carbon nanotubes having loops. Thus, as Ajayan does not 
teach or suggest all the elements of this claim. Claim 200 is not prima facia obvious over 
Ajayan. 

Regarding Claim 203 and 204, both of these claims have been amended to require that 
"the plurality of single-wall carbon nanotubes are derivatized to facilitate bonding to other 
single-wall carbon nanotubes, the matrix material precursor or both," a feature not taught or 
suggested by Ajayan. The teachings of Ajayan appear to teach away from derivatizing nanotubes 
so that they chemically react with each other, a matrix material or a matrix material precursor, 
since reactions between the nanotubes and/or a matrix material or a matrix material precursor 
would result in crosslinks in the composite that would deter or inhibit the alignment of the 
nanotubes that Ajayan seeks. Thus, as Ajayan does not teach or suggest all the elements of these 
claims, and, also teaches away from the claims of the instant invention. Claims 203 and 204, as 
amended, are not prima facia obvious over Ajayan. 

Therefore, as a result of the foregoing, Applicant respectfully requests that the Examiner 
withdraw his rejection of Claims 127, 128, 130, 139, 140, 165, 166, 170, 184-187 and 200-204 
under 35 U.S.C. § 103(a) as being obvious owet Ajayan. 
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IV. REJECTIONS UNDER 35 U.S.C. § 103(a) OVER AJAYAN AND TAKEN WITH 
APPLICANT'S ADMISSIONS 

Examiner has rejected Claims 121, 122, 129, 136, 137, 163, 164, 167-169, 175-177, 196- 
199 and 205-213 as being impatentable xmder 35 U.S.C. § 103(a) as obvious over Ajayan, as 
applied to claims 117-120, 126-128, 130-135, 138-140, 165, 166, 170-174, 184-189 and 200-204 
above, and fiirther in view of Applicant's admissions as to the scope and content of the prior art. 
Office Action, at 4, 

Examiner contends that: 

Ajayan does not teach the claimed polymers, etc., however applicants 
admit on pages 62, 63 of the specification that these are old and known. Using 
them in the composites of Ajayan is an obvious expedient to make a polymeric 
composite. In any event, the examiner takes Official Notice that the claimed 
polymers, stmctural agents and other additives are old and known in the art. 
Using them in the polymer of Ajayan is an obvious expedient to exploit the 
properties of the nanotubes {Ajayan pg 1212). Conceming the process steps 
(claim 203 etc.), the examiner takes Official Notice that these are old and known. 
Indeed, it appears that the only support applicants have for these features is in the 
prior-art docvunents they have incorporated by reference. 

Office Action at 4. 

Regarding Claims 167 and 208, these claims have been cancelled herein without 
prejudice. 

Regarding Claims 121 and 122, and Claim 129, as amended herein, these claims directly 
or indirectly depend on Claim 117, which has been amended to require single-wall carbon 
nanotubes. Regarding Claims 175-177, these claims depend indirectly fi'om Claim 171, which 
requires a fibrous structural constituent. Further regarding Claims 121 and 122, Ajayan neither 
discloses or suggests the claimed polymers nor discloses or suggests the combination of single- 
wall carbon nanotubes with the claimed polymers. Furthermore, Claims 175-177 are indirectly 
dependent on Claim 171, which require the additional element of a fibrous structural constituent 
in the composition which is neither taught nor suggested by Ajayan, Likewise, Claim 129, 
dependent on Claim 117, which, as noted above, was amended to require single-wall carbon 
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nanotubes, also requires the composite further comprise an additional fibrous material. A prima 
facie showing of obviousness requires, inter alia, that there must be some suggestion or 
motivation, either in the reference itself or in the knowledge generally available to one of 
ordinary skill in the art, to modify the reference. There is no suggestion or motivation in Ajayan 
to incorporate an additional fibrous material. The references, considered as a whole, must 
suggest the desirability and thus the obviousness of making the combination without the benefit 
of hindsight reasoning. As there is no suggestion or motivation in the references to make the 
claimed combination, taken without the benefit of hindsight reasoning, a prima facie case of 
obviousness has not been established. Therefore, Claims 121, 122, 129 and 175-177, as 
amended, are not prima facia obvious over Ajayan^ and further in view of Applicant's 
admissions as to the scope and content of the prior art. 

Regarding Claim 196, an independent claim, this claim has been amended to clarify that 
the laminate claimed comprises a fibrous material in a mixture of carbon nanotubes and a 
polymer matrix material. Claim 136, also an independent claim, has been amended to claim a 
method for producing a composite "comprising" carbon nanotubes" rather than "containing" 
carbon nanotubes. In each of Claims 136 and 196, besides the element of a matrix material, the 
claims require the element of a fibrous material. Further regarding Claims 136 and 196, Ajayan 
does not disclose or suggest the combination of carbon nanotubes, an additional fibrous material 
and a matrix material. A prima facie showing of obviousness has not been established because 
there is no suggestion or motivation, either in the reference itself or in the knowledge generally 
available to one of ordinary skill in the art, to modify the reference. The references, considered 
as a whole, do not suggest the desirability and thus the obviousness of making the combination 
without the benefit of hindsight reasoning. As there is no suggestion or motivation in the 
references to make the claimed combination, taken without the benefit of hindsight reasoning, a 
prima facie case of obviousness has not been established. Therefore, Claims 136 and 196, as 
amended, are not prima facia obvious over Ajayan^ and further in view of Applicant's 
admissions as to the scope and content of the prior art. 

Fxirthermore, Claim 137 depends directly from Claim 136, as amended, and Claims 197- 

198, depend from Claim 196, as amended. These dependent claims add further limitations 
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beyond those required by the amended independent claims from which they depend. Therefore, 
since Claims 136 and 196, as amended, are not prima facia obvious over Ajayan, likewise, 
dependent Claims 137 and 197-198 are also not prima facia obvious over Ajayan for the same 
reasons. 

Regarding Claims 163, 164, 168 and 169, Claims 163 and 164 are dependent on Claims 
127 and 128, respectively, and are further dependent on Claim 117. As stated above, Claim 117 
has been amended to require single- wall carbon nanotube material. Claims 168 and 169 are 
dependent on Claim 136, which also requires an assembly of a fibroxis material. Claims 127 and 
168 further require that the carbon material comprise ropes of up to about 10^ single-wall carbon 
nanotubes. Claims 128 and 169 further require that the carbon nanotube material comprise fibers 
of greater than 10^ single-wall carbon nanotubes. As stated above, Ajayan does not teach or 
suggest ropes or fibers of single-wall carbon nanotubes, and the disclosures of Ajayan appear to 
teach away from the alignment of thicker nanotubes. Thus, as ropes and fibers are much thicker 
than the individual single-wall carbon nanotubes, the disclosures of Ajayan teach away from 
ropes and fibers of single-wall carbon nanotubes. Furthermore, independent Claim 136, and 
Claims 163 and 164, which are indirectly dependent on Claim 117, require the element of a 
fibrous material in addition to the carbon nanotubes. Ajayan does not teach or suggest an 
additional fibrous structural constituent and, thus, not only does Ajayan fail to teach or suggest 
all the elements of the claims, Ajayan also teaches away from the claims of the present invention. 
As there is no suggestion or motivation in the references to make the claimed combination, taken 
without the benefit of hindsight reasoning, a prima facie case of obviousness has not been 
established. Thus, Claims 163, 164, 168 and 169 are not prima facia obvious over Ajayan, and 
further in view of Applicant's admissions as to the scope and content of the prior art. 

Regarding Claims 205-207 and 209-212, these claims depend directly or indirectly on 

Claims 203 or 204, each of which has been amended to require that a "plurality of single-wall 

carbon nanotubes are derivatized to facilitate bonding to other single-wall carbon nanotubes, the 

matrix material precursor or both,'' a feature not taught or suggested by Ajayan. As stated above, 

the teachings of Ajayan teach away from derivatizing nanotubes so that they chemically react 

with each other, a matrix material or a matrix material precursor, because reactions between the 
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nanotubes and/or a matrix material or a matrix material precursor would cause crosslinks that 
would deter or inhibit the alignment of the nanotubes that Ajayan seeks. Dependent Claims 205- 
207 and 209-212 also require additional elements not taught or suggested by Ajayan. For 
example. Claim 209, dependent on Claim 204, amended to require derivatized single-wall carbon 
nanotubes, includes the additional element of alignment of the single-wall carbon nanotubes by 
an electric field before forming the composite. As th^e is no suggestion or motivation in the 
reference to make the claimed methods, taken without the benefit of hindsight reasoning, a prima 
facie case of obviousness has not been estabUshed. Therefore, Claims 205-207 and 209-212, as 
amended, are not prima facia obvious over Ajayan^ and further in view of Applicant's 
admissions as to the scope and content of the prior art. Thus, as Ajayan does not teach or suggest 
all the elements of these claims, and, also teaches away from the claims of the instant invention. 
Claims 205-207 and 209-212, as amended, are not prima facia obvious ov&c Ajayan. 

Regarding Claim 213, this claim to a method of producing a composite material has been 
amended to require, in addition to a fiber material, the elements of carbon nanotubes, a matrix 
material precursor, and a dispersion of the carbon nanotubes and the matrix material precursor. 
No new matter is added by way of amendment. All the limitations of this claim, as hereby 
amended are not taught nor suggested by Ajayan. As there is no suggestion or motivation in the 
reference to perform the claimed method, taken without the benefit of hindsight reasoning, a 
prima facie case of obviousness has not been established. Therefore, Claim 213 as amended, is 
not prima facia obvious over Ajayan^ and further in view of Applicant's admissions as to the 
scope and content of the prior art. 

Therefore, as a result of the foregoing, Applicant respectfully requests that the Examiner 
withdraw his rejection of Claims 121, 122, 129, 136, 137, 163, 164, 168-169, 175-177, 196-199, 
205-207 and 209-213 as being unpatentable under 35 U.S. C. § 103(a) as obvious ovqv Ajayan, as 
applied to claims 117-120, 126-128, 130-135, 138-140, 165, 166, 170-174, 184-189 and 200-204 
above, and further in view of Applicant's admissions as to the scope and content of the prior art. 
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V. REJECTIONS UNDER 35 U.S.C. § 103(a) OVER AJAYAN AND FURTHER IN 
VIEW OF STEPHAN 

Examiner has rejected Claims 190-195 iinder 35 U.S.C. § 103(a) as being unpatentable 
ov&cAjayan as applied to Claims 117-120, 126-128, 130-135, 138-140, 165, 166, 170-174, 184- 
189 and 200-204 above, and further in view of Stephan et al., "Doping Graphitic and Carbon 
Nanotube Structures with Boron and Nitrogen," Science, Vol. 266, Dec. 9, 1994, pp. 1683-1685 
CStephan''). Office Action, at 4. 

Examiner contends that ''Ajayan does not teach doped nanotubes, however Stephan page. 
1684 does as conductive materials. Using them in the polymer of Ajayan is an obvious 
expedient to make a conductive composite.'* Office Action, at 4. 

Regarding Claim 190, this claim has been amended to depend from Claim 171, as 
originally intended. Claim 171, from which Claim 190 depends, requires carbon nanotubes and 
a matrix material, as well as the element of a fibrous structural constituent. Claim 190 requires 
the carbon nanotubes to comprise chemically-derivatized single-wall carbon nanotubes, 
chemically-derivatized single-wall carbon nanotube ropes, chemically-derivatized single-wall 
carbon nanotube fibers, or combinations thereof There is no suggestion or motivation in Ajayan 
or Stephan or in the knowledge generally available to one of ordinary skill in the art to modify 
the reference. Also, Ajayan and Stephan do not teach or suggest, alone or in combination, all of 
these claim limitations of Claim 190. Therefore, Claim 190, as amended, is not prima facia 
obvious over Ajayan, and further in view of Stephan, 

Regarding Claims 191-192 and 194-195, these claims depend directly or indirectly on 
Claim 190, as amended, and are not prima facia obvious over Ajayan, and further in view of 
Stephan, for the same reasons that Claim 190 is not prima facia obvious. Neither Ajayan nor 
Stephan provide any motivation to one of ordinary skill in the art to modify the teachings of 
Ajayan to produce the claims of the instant invention. Further regarding Claims 194 and 195, the 
references do not provide any motivation for the replacement of carbon atoms in the carbon 
nanotubes. Such a replacement with boron, nitrogen and combinations thereof, such as 
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hexagonal boron nitride, would negatively affect conductivity because hexagonal boron nitride is 
an electrical insulator. Therefore, a lack of motivation causes the establishment of prima facie 
case of obviousness to fail for Claims 191-192 and 194-195. 

Regarding Claim 193, this claim has also been amended to depend from Claim 171, as 
originally intended. As stated above, Claim 171, from which Claim 193 depends, requires 
carbon nanotubes and a matrix material, as well as the element of a fibrous structural constituent. 
Claim 193 further requires single-wall carbon nanotubes having side-wall modifications capable 
of an interaction with the matrix material, wherein the interaction is physical, chemical or a 
combination thereof There is no suggestion or motivation in Ajayan or Stephan or in the 
knowledge generally available to one of ordinary skill in the art to modify either of the 
references to produce the claimed combination. Also, the disclosures of Ajayan and Stephan do 
not teach or suggest, alone or in combination, all of these claim limitations of Claim 193. 
Therefore, Claim 193, as amended, is not prima facia obvious over Ajayan^ and further in view 
of Stephan. 

Therefore, as a result of the foregoing, Applicant respectfiilly submits that a prima facie 
case of obviousness has not been established for Claims 190-195, and respectfully requests that 
the Examiner withdraw his rejection of Claims 190-195 under U.S.C. § 103(a) as being obvious 
over Ajayan as applied to claims 117-120, 126-128, 130-135, 138-140, 165, 166, 170-174, 184- 
189 and 200-204 above, and further in view of Stephan. 

VI, CONCLUSION 

As a result of the foregoing, it is asserted by Applicant that the Claims in the Application 
are now in a condition for allowance, and respectfully request allowance of such Claims. 

Applicant respectfully requests that the Examiner call Applicant's attomey at the below 
listed number if the Examiner believes that such a discussion would be helpftd in resolving any 
remaining problems. 
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preceptor 

!«ep<or (pHfldptor) (archaic) a teacher | 
«!.) the head of a preceptory IL. praeceptor, 

<s() a suboMiaate oommomty of the KmghU 
mpian J th« loaoor, estate eCe. belonging' to 
V l£r. MX pi-oec9>lori^, estate of a prece]>- 

^ees^oit (pria^/an) />. the motion of the axU 
nataUon of a spinning bo4y te,g. a gyroscope^ 
a line that makefi an an^la with it, so as 
dwccibe a cone. It is caused oy a teniae act- 
ron the T0tatiftnmfiP'Sik^iSif£'i^<i&e€ii6nt 
\ ts a motion conUnuoualy at right angles to 
plane of (he torque caasing it and the angu* 
nomantam - ▼ectcnr of the ^innhkg bcniy 
i«^fl«kia<al a4i' praeces&io {prae- 

nonis), a pt^oecfing] 

xasloDottheeciaidoxes (^iron.) the corn- 
ed elEsct of Ituiisolar and planetary preces- 
3S 00 th« movemeiit of the equinoctial 
Qb, causing a alt^tly earlier occurreoce of 
equiiMQies each year (a ooaaplflte to-and-fii) 
me Ukmg 25,900 terrsatxia) yoarsi 
Chri»(ian (priMatJan) o^. oC relating to 
Miag a time peter to the birtti of Christ f 
itiogCo or being a time befbre the intivdoc^ 
1 of Christianity 

ciiict (pH:sfokt> n. the apace within the 
adanesof a church, achocj or other buildin? 
ilaoe. Uie abbey praanct^ the boundnry itsel 



the immediate jtuToundlngs of a juia«e fl a 
^vision of a county, dty or dtv ward for 
ta aitd tlectioD purposes ffr. M.U pixteci 



lot fr. praedn^re {praccinctws), oo sur- 

(prefi:nsiti:) a, eaoceasive refine- 
it, esp. the afiected inslatence on purity or 
of language characteristic of a group of 
fooable women of I7th<<^ French aociaty 
\pnck33iti\ 

was (prf/as) 1. ac(/- of great material 
e, precious metals p of great nontnateriel 
e,aprecK»ua fru.nxi9hip\\ exhibiting pred- 
' I (used aa a term of endearment) beloved ii 
>c»mpleie,yDu have made a precious fooi of 
M^2. adu. (pop.) extreoiely* / took precious 
core aoi lo let kirn know lO.P. precioal 
vu QMftal a valuable metal, eE^. gold, ail- 



ms etoae a jewel* e.g. diamond, ruby etc.. 
mtvahie 

jptee (prtsarpia) n. the veiy steep or over- 
Sag part of the face of a cUtf. aide of a 
(tain eic. {P. pr^ipice\ 
M4ance (pna^itans) n, precipitancy 
Hfia»ey {prisfpitanai:)/!. exoeasive, vio- 
laste f raanne£»» or an instance of this 
ffCTAJTTl 

»4'taiiLt (prisfpiteiit) 1* a4j* precipitate 2. 
m) that which causefl prednitation to 
ffr. L. pntedpitans (praetiputuUiti) (r. 
pttvcj to predpitate} 

•Mats 1. (prisipitoit) o. pre*, fxsrt. pro^ 
tMagpastand past part. pr»<np44at«d 
tfJto aori downward, throw viaJently, he 
'ioiad hitns^ inio the melee Q to hasten, 
m prec^xftxted the crisis (chem.) to 
aaduble &obstance) to betome insoluble 
parat« from a solutioa If (TneieonlJ to 
vapor) to condense and fal I as rain, snow 
X ichtnu) to separate from a solution jj 
oL) tooondsnse from a vapor and fall as 
tow etc 2. (pdsipitit) adj, audden, hasty, 
tate eciion P nishing violently J[ rash, 
ongS. (prtsipitit) n. ichem,) a solid aub- 
vparsted &oixi a solution as the result of 
cuttaciion, esp. a crystalline solid that 
eparated from the solution by filtration 
tee^titere ipraedpitaUut), to rush head- 

ta4l«a (|inqpat£iXan) n. a precipitat- 
dngpteemitated I excessive or reckle^a 
meteonal,) a deposit of water in either 
r solid ibrm, e^. rain, snow^ yrbich 
he asrtb Dniia tiie atmospbere I imete- 
«^«antity deposited fi (cAem.) a piredp- 
pr6cipUaiUon\ 

aUtr (orisfpft^tor) n. (enpir,) an air 
oontrcu device that mechanically or 
\y eolleets particles from an emisaioo 
in (prisfpitinl a. imed.) an aatiho^ 
Qis a predpita»e when leactlag with 
DlFfiBOPrrATEl 

»• (prisfpitse) ac(r. resembljag a 
1 coatBlning prsdpicea | hasty 1 fr. ohs. 
tel 



789 

prMs (pr^i^L-) pi, pi^is <pr6ia2:a) n. a brief 
sununary of essential pmnts etc. In a speech or 
writing IFJ 

pre<cise (prisdis)aa&. accurate in every details a 
precise accoont H exacts precise measurement ff 
OKcessively attentive to detail, punctilious. /xre- 
eise manners i very, at that precise moment he 
came in pre<i£se-ly adv. f F. pntdi] 
pre^'Sian (pris/son) n. a persan who adheres 
strictlly to roles and forms, esp. in religious 
observances 1 {hist) an English Puritan Tpre- 
OSEl 

pre*ci^ion (prisfjen) n. the quality of being 
precise j) {computer) the exactness of a quantity, 
aometimea aicpreased in the number of signin- 
caikt digits in the solution (F.l 
pfre<laa^c (pr|:kl^k> odj, ptedaaslcal 
pie«las4i-ea] (pri:kl^ikD adj. of or relating 
to the period b^re the classical age. esp. in Kt- 
eraturo and art 

pre-ciin«rcal \pT(:kltaik*l) (mad.) of or re- 
lating to the period before the appearance of 
symptoma 

pre^idnde (priklird) pns. part, fir&dnd^g 
^si and past part, pro<hia<d v,t. to prevent, 
dlaesr precluded his ifiilt j| to make nraeticaily 
impoastble, esp. by anticipatory action, mea- 
sures to preciade failure In*. L. prctectudere^ to 
shut ofT} 

prewia*ston (priklii:3an) n. a precluding or be- 
ing precluded ffr. L. proeelasio ipraeclu- 
sionis)] 

prcclusioo order an order providing a choice of 
alternatives to punishment, e.g., public aer- 
vloc 

pre^]u*aive (priklU^iv) adj. tendii^ to pre- 
clude fir. L. praecluaus. shut oifj 
precocea ♦pBaEcOCEs 

pre^o-cial, Br. prae«>«ial (prik^u/dl) adi. 
designating birds whose young are able to look 
afler themselves as soon as they are hatched ffr 
L. praecox (praecocisj, mature earlyl 

prBKX>ci<m8 (p7il(6uXas) ^splayia^ highly 
developed mental or phyaical eharactenstice at 
an eady age, a ^recacimts chUd U done or made 
by someone having these characteriatics, a pre^ 
eocious worit H (he^j fruiting or flowering aartier 
than usual (or. L. proecooc <pfoeeoeia>, mature 
earlyl 

pre<oci-ty (prikosid:) n. the condition or qual- 
ity of being precocious (P. prScaciUl 

prfrconl4ioQ (pr):]cogMf 3d> a. finreknowledge 
{fir. LX. pmrcqgnztib tonKoogni^uooul 

p]'&47iKfaiiii4»raii (pri.*kalAnibi:an)<w(r. of or re- 
lating to the period before the discovery of 
America by Coiujnbua 

pre^n*ceive (prj:kdnsi:v> pres. pari, pre-con*^ 
ceiv-zngposf and past part^ pre'con^^ived v.L 
to form (an idea or opuiion) beforehatvl 

preMron*oei>4i<»n (prirkaneep/en) n. the act of 
preconceiving or an instance oP thie ]j a preyu- 

pre^on^ert (pn:kan8d:rt) i^X to arrange be- 
forehand by agi^ment. preconcerted plcais 

pre*con«ciH-ar (pri:lc9nsfll:9r) adj. of tne period 
before the second Vatican councU, 1962-C5. Cf 

rOSTCONCILlAn 

preK»*nize (pri Jtanaiz) pros. part, pre^o-uiz* 
ing past and past part. pre*co*nized <?.l (Ro- 
man Catholicism') to confirm publicly the 
appointment of <a bishop etc.) by papsJ procla- 
uatioii in consiatory a to prodaim, cite or 
summon publidy ffr. M. L. praecontzare] 

prMiir«ive (pnkdjsiv) adj, precursonr Ifr. L. 
praecurrere ipraecursus), to run beforej 

pxe<cur<sor (prikdirsar) n. eomeone who pre> 
pares the way for another or who precedes mm 
m offioa if something which precedes sooaething 
else. Sturm Mind Drang was a preeurear of Bo» 
manficiam 1I<. fr.pnwcurrere, to run beforel 

pre*cur«Oiry (prik^rrsori:) aiy, praliniinazy Q 
indicating somethhig to follow (fr. L. praecurso' 
riusl 

pre^<cious, pTeH!a*ceofus (prid^ifae) adj. 
preying upon other animals pre<lac4>^ 
(pridsfesiti:) n. the quality or candition of being 
predacious ffr. L. praedari, to prey upon] 

predate (pr|:d^t> pres. part, pmlat^intf past 
and past part, pre^dat-^d nJ. to ha{4>6i\ before 
(a certain time or evant or set of drcomstances) 
9 to inscribe with a date earlier than thedate on 
which the inscribing is done 

pred-a'lor (pr^datar) n. a predatory animal fL. 
procifacor] 

pred'a-tori-Iy (prddat^rilL, predatQorili:) adv. 
in a predatory way 

pred-fl-tcHri-nesa (prddatorirnis, pr^t^orirnis) 
n. the quality or state ot being predatory 



predictor 

pred-shto^ <pr6dat?ri:, pr^atpuri.) adf. (of 
persons) given to preying upon others | preda- 
cious ffr. L. prcedatorius fr. praedator fr. prae- 
dari, to prey uponf 
pre^e-cease (prj:disi;s) pres. pari, pre-de^ 
ceasing past and past part. pre«de'ceased aV. 
to die before (anotner person) 
tyred<e'0«»6or (pr^dia^r. pr^is^aar, Br. esp. 
prf:d ises^r, prirdis^sar) n. a person preceding 
another in an office, position etc. If something 
which has bean jau:R5««AA^Ay*:£umei:i6ing else f fir. 
F. pr^drficesseurl 
pre^leHa Cprid^} pi. pr&Kiatle (orid^li:, 
prid^eil n. ieccies.) the step or platform on 
which an altar stands P (eocMs.) a painting or 
scidpture on the vert-lcal iace of this li (eoc^. j a 
secondary painting forming a border or pea- 
dant to the prindpal painting (etym. doubt- 
full 

pre4es-ti-nari<aa (pri:desdncari:an) 1. a. a 
person who acoepta the doctrine of pxedestina- 
tkm 2. €tdf. pertaining to pradestioation [PRE. 

pre-des'tf'iKate I. (pdid^neit) v.L pres. part, 
-pre^es^xkstinjag past and past part, pre<le9*- 
tl-nat«d to predestine 2. <pri:dte^it) ac^'. 
determined beforehand \ft. u. praedestinare 
(praedestinatus)} 
pre-desp^*2ta«t2on (prird$stindt/dn> n. the act of 
predestinating fi ithet^.) the doctrine that every- 
diing was determined by God from the bc^n- 
olng. esp. with reference to the play of divine 
ommpotence and human free will in determin- 
ing ttie fate of the soul {fr. pmedcstinotto 
iprcuide&tinaiioni&) fr. praee£es tinare, to predes- 
tine] 

pre^es«iine (pri:d^tiii> pres. part pre-de»* 
tin-ing pos^ «nd past part, pre^eB'tined vx to 
destine beforehand, esp. divine decree fF. 
predestineri 

pre^ie-teiMiiMiate (pri:ditd:rminit) adj. deter- 
mined beforehand 

pre-de-ter>xnkna-tioti (pri:dita;rmin6iian) n. a 
predetertaiiuag or being predeteraviiied 

pre*de4er4iiine (pri:ditd:rmin) pres. part, pre- 
de^r«UD-ing past and past part. pre*de-ter^ 
mined o.t. to calculate or determine in adx'ance 
K to predesiin.e g to give a mental bias to, thii 
preKUtervpUned me in his fauor (fr. L. L. p?iaee£e- 
ierminare] 

preKle-ter»min*er (prfiditdirminar) n. {gram- 
mar} a limiting noun modifier placed before a 
notin in a phxaae. Cf POefTDBTERMli^ER 

pred4M:a'bil'i*ty (pr^ksbfliti;) n, the atate or 
quality of being predicablo 

pred4«ca<bfe (pr^kabl) 1. adj. capable of be- 
ing predicated 2. n. that which may be predi- 
cated B {logic) anj of Ari&totle'a five relation- 
shius (genus, species, difference, property, 
accident) u&ea in predicadon [F.pridicaole] 

pre-Ki^a*nxent CpHdikomont) n. a situation in- 
volving a hard or unpleasant choice j) LAristote' 
lion logic) a category fir. L. praedicamentum] 

predd*cate 1. <pr^keit) p. pres. part pmH- 
eatnngpast Qnd past pari. pred4<cat<ea vu. to 
state as an assumed attribnte. quality or prop- 
erty, to predicate the perfectibility of man ^ to 
imply, connote, his attitude predicates self- 
interest i iiogic) to affirm or deny {something} 
about the subgect of a proposition [| to base (a 
thesis, statemei^. attitude etc.) on» his candu- 
siona are predicated on laboratory tests D v.i. to 
make a statement 2. <pr^ildt> n. {logic) that 
which is affirmed or denied about the subject of 
a proposition {f {gram.) the words (verb with 
object or adverbial modifier, or copula with 
noun or adjective} which express what is stated 
of the sui]3ect ef a clause or eentence (fr. M.L. 
praecUcatum fr. praedicargj to proclaim? 

pred^ca^tion (prpdik6i/an> n. a predicating or 
htSna predicated fM.£. fr. OJP. predicacian] 

pired^Pea^ive (in^dikfitiv) a4/. oonatituting a 
S»edicate or pait of a predicate ffr. L. praedica- 
tious} 

preset (pridfkt; v.t. to make known before- 
hand, ibretel], to predict rain 1 i7.i. to foretell the 
future preHlid-Mle adj. ffr. L. proedieere 
(praedicttisJX 

pre*dic-tion (pridjkj3n>R. the action of predict- 
ing II that which is predicted flir. L. praedictio 
{praedictianis)) 

pre*dic>tive (pridiktiv) adj. of or relating to pre- 
diction 

pre-die^r (pridlktar) n. someone who or that 
which predicts ,1 an instrmnent used to control 
antiaircraft guns by allowing for the height and 
spaed of the target 
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Precursor 



Definition: Precursor 

Precursor 
Noun 

1 . A person who goes before or announces the coming of another. 

2. An indication of the approach of something or someone. 

Source: WordNet 1.7.1 Copyright 92001 by Princeton UniversHy. All rights reserved. 

Date "precursor" was first used: sometime around 1425. ( references ) 
Etymology: Precursor \Pre*cur"sor\, noun. [Latin expression praecursor, from 
praecurrere to run t)efore; prae before currere to run. See Course.]. ( Websters 
1913 ) 

Specialty Definition: Precursor 

Domain Definition 



Chemistry A substance from which another substance is formed esp. by 
natural processes (ethyl alcohol is the ~ of acetic acid in the 
fomnation of vinegar). Source: European Union, ( references ) 

Chemical compound which forms a first stage of chemical process 
and serving as substrate In its further stages. Source: European 
Union, ( references ) 

Electrical Any part, or all, of the starting material from which a single crystal is 
Engineering grown. This may be material which undergoes one or more 

chemical reactions prior to the actual crystal growth step. Source: 

European Union, ( references ) 

Environment In photochemistry, a compound antecedent to a pollutant. For 



http://www.websters-online-dictionary.org/definition/engUsh/pr/precursor.html 



